This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (biit are not Kmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGBLETEXT 

• SKEWED/SLANTEDIMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



liiillliiiiil 

0 Publication number: 0 574 888 A2 



© 



EUROPEAN PATENT APPLICATION 



0 Application number: 93109559.0 
<S) Date of filing: 15.06.93 



© lnt.C|5:B41J 2/175 



@ Priority: 16.06.92 JP 181798/92 

® Date of publication of application: 
2Z1 2.93 Bulletin 93/51 

@ Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT U LU NL 
PTSE 

0 Applicant: CANON KABUSHIKI KAISHA 
30-2, 3-chome, ShImomaruko, 
Ohta-ku 
Tokyo(JP) 

0 Inventor: Ishlnaga, Hiroyuki, c/o Canon 
Kabushiki Kaisha 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo(JP) 

Inventor: Ikeda, MasamI, c/o Canon Kabushiki 
Kaisha 

3-30-2, Shimomaruko 



Ohta-ku, Tokyo(JP) 

Inventor: Abe, Tsutomu, c/o Canon Kabushiki 
Kaisha 

3-30-2, Shimomaruko 

Ohta-ku, Tokyo(JP) 

Inventor: Karita, Sellchiro, c/o Canon 

Kabushiki Kaisha 

3-30-2, Shimomaruko 

Ohta-ku, Tokyo(JP) 

Inventor: Arashima, Teruo, c/o Canon 

Kabushiki Kaisha 

3-30-2, Shimomaruko 

Ohta-ku, Tokyo(JP) 



0 Representative: Tiedtke, Harro, Dipl.-lng. et al 
Patentanwaitsburo 
Tiedtke-Buhiing-Klnne & Partner 
Bavariaring 4 
D-80336 Munchen (DE) 



0 Ink jet cartridge and ink jet apparatus having same. 
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0 An ink jet cartridge includes a head portion; an 
ink container portion; an ink passage for supplying 
ink from the ink container portion to the head por- 
tion; ink absorbing material in the ink container; and 
a filter press-contacted to the ink container; a filter 
press-contacted to the ink absorbing material adja- 
cent an end of the ink passage, the filter having an 
area larger than a cross-sectional area of the ink 
passage. 
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FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an ink jet car- 
tridge and an ink jet apparatus usable with the ink 
jet cartridge wherein a recording head and a ink 
container are integral. 

In the ink jet type recording apparatus, the ink 
is ejected onto a recording material from a record- 
ing means (recording head) in accordance with a 
image signal. It is advantageous in that the size of 
the recording means can be reduced, that fine 
images can be recorded at a high speed, that plain 
paper is usable without special treatment therefor, 
that the running cost is low, that the noise is small 
because it is non-impact type, and that it is easy to 
effect the color image recording with the use of a 
plurality of different color inks. Among them, a full- 
multiple recording means having a great number of 
ejection outlets arranged in the direction of the with 
of the sheet, is advantageous because the record- 
ing speed can be further increased. Particularly, an 
ink jet type recording means (recording head) 
which ejects the ink using thermal energy can be 
easily manufactured with high density liquid pas- 
sages (ejection outlets), since it can be manufac- 
tured by etching, evaporation, spattering or another 
semiconductor manufacturing process to manufac- 
ture electrothermal transducers, electrodes, liquid 
passages and top plate, the electrothermal trans- 
ducers and electrodes are formed as films on a 
substrate. In addition, a high resolution image can 
be recorded at a high speed with simple an com- 
pact structure. On the other hand, various materials 
for the recording material are desired to be used. 
Recently, in addition to the usual plain paper or 
thin resin sheet (OHP sheet or the like), a thin 
sheet of paper or processed sheet (the sheet hav- 
ing perforations for the filing, the sheets with cut- 
ting perforations, or non-rectangular sheet), are de- 
sired to be used with printers. 

In one type of ink jet recording apparatus, an 
ink supply tube is connected to a recording head 
carried on a carriage of the recording apparatus to 
supply the ink thereto from an exchangeable type 
ink cartridge. In the other type of the apparatus, an 
integral recording head and ink container, is de- 
tachably mounted on the carriage of the apparatus. 

In the latter case (ink jet cartridge), is particu- 
larly suitable for personal use because of the small 
size, low cost and easy handling. 

SUMMARY OF THE INVENTION 

In the ink jet cartridge type, the recording head 
and the ink container communicate with each other 
by insertion of an ink supply pipe of the recording 
head into the ink container. There are two types 
from the standpoint of the ink container. In the first 



type, liquid ink is accommodated in an elastic 
bladder, and in the other type, the ink is contained 
in an ink absorbing material. In either of the types 
of the ink jet cartridge, the ink supply passage is 

5 provided with a filter to prevent introduction of 
foreign manner and bubbles into the recording 
head. In the case of the ink container having there- 
in an ink absorbing material, the configuration of 
the ink supply passage and the configuration of the 

10 filter, have been determined without consideration 
to the elastic property of the ink absorbing material 
or to the ink supply mechanism, and therefore, the 
ink therein becomes non-usable despite a great 
amount of ink remaining therein. For example, the 

75 filter is flat or concave. In these cases, the contact 
pressure between the filter and the ink absorbing 
material is not enough with the result of air space 
around the filter surface or lower capillary force 
due to the density decrease of the ink absorbing 

20 material. If this occurs, the ink is not easily sup- 
plied to the supply portion. As a result, the resis- 
tance against the flow of the ink at the supply part 
becomes large with the result of disturbance to the 
ink ejection due to the insufficient ink supply, even 

25 to such a extent that the ink supply becomes 
impossible despite a large amount of ink remaining 
in the container. If this occurs, the ink is no longer 
ejected. 

In the recording cartridge used in the conven- 

30 tional ink jet recording apparatus, the filter con- 
stitutes a flat or concave surface, and the ink 
passage is straight. This structure involves the fol- 
lowing problems. Hrst, the configuration of the filter 
becomes concave, or the concavity is enhanced by 

35 the pressure of the ink absorbing material. Second, 
the pressure of the ink absorbing material is maxi- 
mum at comers of the ink passage with the result 
of reduction of the contact pressure at the filter 
surface and permanent deformation of the ink ab- 

40 sorbing material. Third, since the ink supply pas- 
sage is straight, the ink absorbing material adjacent 
the base portion of the ink supply passage is 
separated from the inside surface of the ink con- 
tainer by the insertion of the ink supply pipe with 

45 the result that air is introduced through the clear- 
ance formed between the surface and the de- 
formed ink absorbing material. 

If this situation occurs, the ink supply becomes 
insufficient due to the increase of the resistance 

50 against ink flow at the ink supply portion with the 
result of disturbance to the ink ejection. Or, an air 
layer completely blocking the ink flow is formed at 
the filter, disabling the ink supply. If this occurs, the 
ink is no longer ejected despite a great amount of 

55 ink remaining in the container. 

Accordingly, it is a principal object of the 
present invention to provide an ink jet cartridge and 
an ink jet recording apparatus using the same in 
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which the ink can be supplied in the proper stabi- 
lized manner until no or only small amount of ink 
remains in the container, thus stabilizing the ink 
ejection. 

According to an aspect of the present inven- 
tion, there is provided an ink jet cartridge compris- 
ing: a head portion; an ink container portion; an ink 
passage for supplying ink from the ink container 
portion to the head portion; ink absorbing material 
in the ink container; and a filter press-contacted to 
the ink container; a filter press-contacted to the ink 
absorbing material adjacent an end of the ink pas- 
sage, the filter having an area larger than a cross- 
sectional area of the ink passage. 

According to another aspect of the present 
invention, there is provided an ink jet recording 
apparatus for ejecting ink from recording means 
onto a recording material, in which the recording 
means and an ink container constitute an integral 
unit, comprising a filter press-contacted to the ink 
absorbing material at an ink supply passage for 
supplying the ink from the absorbing material in the 
ink container to the recording means, wherein the 
filter has a convex configuration toward the ink 
absorbing material. 

These and other objects, features and advan- 
tages of the present invention will become more 
apparent upon a consideration of the following de- 
scription of the preferred emtwxJiments of the 
present invention taken in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rgure 1 is a schematic perspective view of an 
ink jet recording apparatus according to a first 
embodiment of the present invention. 

Rgure 2 is a partly broken side view of an ink 
jet cartridge according to the first embodiment. 

Rgure 3 is a partial perspective view of an ink 
ejection outlet of the recording means of Rgure 2. 

Figure 4 is a partial longitudinal sectional view 
of a filter in Rgure 2 according to a second em- 
bodiment of the present invention. 

Rgure 5 is a partial longitudinal sectional view 
of the filter in Rgure 2 according to a third embodi- 
ment of the present invention. 

Rgure 6 is a partial longitudinal sectional view 
of the filter in Rgure 2 according to a fourth em- 
bodiment of the present invention. 

Rgure 7 is a partial longitudinal sectional view 
of the filter in Rgure 2 according to a fifth embodi- 
ment of the present invention. 

Rgure 8 is a partial longitudinal sectional view 
of a filter in Figure 2 according to a sixth embodi- 
ment of the present invention. 

Figure 9 is a partial longitudinal sectional view 
of a filter in Figure 2 according to a seventh em- 
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bodiment of the present invention. 

Figure 10 is a partial longitudinal sectional view 
of the filter in Rgure 2 according to an eighth 
embodiment of the present invention. 

5 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring to the accompanying drawings, the 
70 embodiments of the present invention will be de- 
scribed. 

Rgure 1 shows an ink jet recording apparatus 
according to a first embodiment of the present 
invention. In this Rgure. the ink jet recording car- 

75 tridge is constructed such that the ink is ejected 
onto the recording material such as a sheet of 
paper or plastic thin material from a recording 
cartridge 1. thus effecting the recording operation. 
The recording cartridge is detachably mountable 

20 on a carriage 3. The carriage 3 is supported and 
guided on a guide rail 4 for reciprocal movement in 
the directions indicated by arrows, the guide rail 4 
being extended in parallel with the recording ma- 
terial 2. The carriage 3 is driven by a motor 5 

25 through a timing belt 8 stretched between pulleys 6 
and 7. The recording cartridge 1 integrally has 
recording means (recording head) and an ink con- 
tainer. 

The recording material 2 is fed (sub-scan) by 

30 sub-scan rollers 9 and 10 disposed upstream and 
downstream of a recording position with respect to 
the sheet sut>-scan direction, through a position 
where the recording material is faced to the ink 
ejection outlets of the recording cartridge 1. While 

35 the carriage 3 moves (main scan) along the record- 
ing material 2, the ink ejector of the recording head 
1 is driven in accordance with an image forming 
apparatus to effect the recording for one line. After 
completion of the recording of one line, the sut>- 

40 scan rollers 9 and 10 are rotated through a pre- 
determined amount to feed the recording material 2 
in the direction indicated by an arrow (sub-scan). 
By repeating the main scan and the sub-scan al- 
temately, the recording is effected over the entire 

45 surface of the recording material 2. 

Referring to Rgure 1, at a position within the 
movable range of the recording cartridge 1 and 
outside the recording region, there is disposed a 
recovery mechanism 1 1 to assure the stabilized ink 

50 ejection of the recording head of the recording 
cartridge 1 and to prevent solidification of the ink 
after the apparatus is left unused for a long period 
of time. At the front side of the recovery mecha- 
nism 11, there is a cap 12 for hermetically sealing 

55 or capping the ink ejector during non-recording. 
Usually, the cap 12 is made of elastic rubber to 
assure the hermetical sealing. 
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Figure 2 is a partly broken side view of a 
recording cartridge 1. In this Rgure, the recording 
cartridge 1 is in the form of a unit integrally having 
a recording means (recording head) 15 and an ink 
container 16 which is detachably mountable to the 
recording means. In the ink container 16, there is 
accommodated an ink absorbing material, and the 
ink is absorbed and retained in the ink absorbing 
material 17. The ink absorbing 17 is in the form of 
a porous sponge having an elasticity. It can absorb 
and retain the ink by the capillary function of the 
porous material. 

The recording head 15 is provided with an ink 
supply passage 18 for supplying the ink from the 
ink absorbing material 17 into the recording head 
15. At an end of the ink supply passage 18, there 
is provided a filter 19 abutted to the ink absorbing 
material 16 at the end of the ink absorbing material 
17. The filter 19 functions to remove small foreign 
matters in the ink to be supplied, and is also 
effective to prevent introduction of fine bubbles into 
a communication port 20 in the ink passage 18. 

The recording head 15 is an ink jet recording 
means for ejecting the ink using thermal energy, 
and is provided with electrothermal transducers for 
producing thermal energy. The recording head 15 
ejects the ink using pressure change caused by 
expansion and collapse of a bubble due to film 
boiling of the ink caused by the thermal energy 
applied by the electrothermal transducer. By the 
ejection ink, the recording is effected. 

Rgure 3 is a partial perspective view illustrating 
the structure of the ink ejecting portion of the 
recording head 15. In this Rgure, in the ejection 
side surface 21 faced to the recording material 2 
with a predetermined gap therebetween (approx. 
0.5 - 2.0 mm, for example), is provided with a 
plurality of ejection outlets 22 at a predetermined 
pitch. Along a wall of each of the passages 24 in 
communication with the ejection outlet 22 and the 
common liquid chamber 23, an electrothermal tran- 
sducer (heat generating resistor or the like) 25 for 
generating ink ejection energy is disposed. In this 
embodiment, the recording cartridge 1 having the 
recording head 15 is carried on a carriage 3 with 
such a positional relationship that the array of the 
ejection outlets 22 extends in a direction crossing 
with a main scan direction. The electrothermal tran- 
sducers corresponding to the ejection signals or 
image signals, are driven (electric energy supply), 
by which the ink in the liquid passage 24 is film- 
boiled, and by the pressure produced at that time 
is effective to ejected ink through the ejection out- 
lets 22. 

In Rgure 2, the filter 19 press-contacted to the 
ink absorbing material 12 at an end of the ink 
supply passage 18 has a configuration projecting 
into the ink absorbing material 17. More particu- 



larly, in the case of the filter 17 according to the 
first embodiment shown in Rgure 2, the configura- 
tion of the projected portion is semi-spherical or 
less-than-semi-spherical. Therefore, the end of the 

5 ink passage 18 and the filter 19 depresses into the 
ink absorbing material 17, by which the density of 
the ink absorbing material at the ink supply portion 
(adjacent to the ink supply passage 18) is in- 
creased, and the close contactness between the 

10 filter 19 and the ink absorbing material 17, is en- 
hanced. 

According to the structure of the ink supply 
passage 18 and the filter 19 of Rgure 2, the ink in 
the ink absorbing material 17 tends to be con- 

75 centrated to the neighborhood of the ink supply 
passage 18, because the density there is high, and 
therefore, the capillary force is high there, and in 
addition, the introduction of the air into the interface 
between the filter 19 and the ink absorbing material 

20 17 can be effectively prevented. In the example 
shown in the Rgure, the filter 19 is in the form of a 
semi-spherical and projects into the ink absorbing 
material 17, and the end portion of the communica- 
tion port 20 of the ink supply passage 18 has a 

25 diverging configuration with which the cross-sec- 
tional area increases toward the ink absoribing ma- 
terial 17. By these structure, the occunrence of gap 
due to the deformation of the ink absorbing ma- 
terial 17 is minimized, thus decreasing the factor of 

30 the air introduction. The filter 19 may be fixed to 
the ink absorbing material 17 by heat fusing or 
bonding agent or the like. 

According to the first emt)odiment shown in 
Rgure 2, the filter 19 and the ink absorbing ma- 

35 terial 17 cire closely contacted with each other, and 
in addition, the sufficient press-contact force can 
be provided, and therefore, the air bubbles moving 
in accordance with the ink flow are treipped by the 
filter 19 and the ink absorbing material 17 having 

40 an increased density, so that the introduction into 
the communication port 20 of the ink supply pas- 
sage 18 can be prevented. The spherical filter 19 is 
reinforced by the pressure of the ink absorbing 
material 17, and therefore, it can maintain its con- 

45 figuration without deformation, and therefore, the 
at>ove-described advantageous effects can be 
maintained stably. Furthermore, since the configu- 
ration of the end portion of the communication port 
20 of the ink supply passage 28 is diverging, the 

50 clearance between ink absorbing material 17 and 
the ink supply passage 19 can be eliminated, thus 
effectively preventing introduction of the air. In ad- 
dition, the filter 19 is in contact with the ink absorb- 
ing material with a contact area which is larger than 

55 the cross-sectional area of the ink supply passage, 
and therefore, the ink supply area is increased, the 
enhancing in the ink supply performance. 
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By increasing the length of the ink supply 
passage 18, the density of the ink absorbing ma- 
terial 17 can be enhanced. However, with such a 
structure, the gap between the ink absorbing ma- 
terial 17 and the ink supply passage 18 becomes 
large with the result of difficulty in preventing air 
introduction. According to this embodiment, how- 
ever, this does not occur, and the introduction of 
the air into between the ink absorbing material 17 
and the ink supply passage 19 and the air introduc- 
tion from the filter 19 to the ink supply passage 18 
(communication port 20) can be assuredly pre- 
vented. In this manner, according to the first em- 
bodiment shown in Rgure 2, the ink can be prop- 
erly and stably supplied until the remaining quan- 
tity of the ink becomes zero or very small, and in 
addition, the ink can be stably and properly eject- 
ed. Rgures 4-10 show another embodiments 
having different filters 19. In the second embodi- 
ment shown in Rgure 4, the configuration of the 
projected portion of the filter 19 is closer to the 
spherical shape, thus increasing the surface area of 
the filter 19. With this structure, the surface area of 
the filter 19 is large, and therefore, the resistance 
against the ink flow can be further lowered. In 
addition, the contact-pressure (close-contact force) 
between the filter 19 and the ink absorbing material 
17 can be further increased. 

Rgure 5 shows a third embodiment in which 
the projected filter 19 has a frusto-conical configu- 
ration. With this structure, when the length of the 
ink supply passage 18 is long or when the elas- 
ticity of the ink absorbing material 17 is high, the 
pressure distribution at the contact portion between 
the ink supply passage 18 and the ink absorbing 
material 17 may be concentrated along the length 
of the ink supply passage 17; and even in that 
case, the strength of the filter 19 can be increased. 

Rgure 6 shows a fourth embodiment, in which 
the projected portion of the filter 19 has a frusto- 
conical configuration. This structure is effective to 
prevent pressure concentration at an apex of the 
filter 19, so that a permanent deformation of the ink 
absorbing material 17 press-contacted thereto can 
be prevented, and therefore, the pressure contact 
force (close-contactness) between the filter 19 and 
the ink absorbing material 17 can be stabilized. 

Referring to Rgure 7, there is shown a fifth 
embodiment, in which the filter 19 has a paraboloid 
configuration. With this structure, the advantageous 
effects of both of the frusto-conical filter of Rgure 6 
and the spherical filter of Rgure 4. can be pro- 
vided. In other words, the pressure distribution at 
the contact portion of the ink absorbing material 19 
can be made uniform, and the resistance against 
the deformation of the filter 19 can be enhanced. 

Rgure 8 shows a sixth embodiment, in which a 
reinforcing member 26 is disposed along the inside 



surface of the filter 19. The reinforcing member 
functions to increase the durability against defor- 
mation of the filter 19 to prevent collapse of the 
filter 19. and it can be provided by a member 
5 constituting the ink supply passage 18 for another 
member. 

Rgure 9 shows a seventh emtxxJiment. in 
which the entirety including the ink supply passage 

18 is constituted by the filter 19, and along the 
10 inside surface of the filter 19, a reinforcing member 

26 is disposed. As compared with the foregoing 
embodiment, the part of the ink passage 18 is 
eliminated, and the entirety is constituted by the 
filter 19. With this structure, the area of the filter 19 

75 can be increased, thus decreasing the resistance 
against the ink flow. 

Rgure 10 shows an eighth embodiment which 
is a modification of the first embodiment of Rgure 
2, but the area of the filter 19 is decreased. In 

20 addition, the surface of the end portion of the ink 
supply passage 18 is generally converged by the 
converging surface 27. Conrespondingly, the filter 

19 is bonded to provide a continuous surface. With 
this structure, by decreasing the area of the firter 

25 19, it is possible to decrease the cost. In addition, 
the pressure distribution of the portion contacting 
the ink absorbing material 17 can be made smooth. 

According to the foregoing emtxxliments. the 
filter 19 and the ink absorbing material 17 are 

30 closely contacted, and sufficient pressure contact 
force can be provided. The air bubbles moving with 
the ink flow are trapped by the filter 19 and the ink 
absorbing material 17 having an increased density, 
so that they are prevented from entering the com- 

35 munication port 20 of the ink supply passage. In 
addition, the filter 19 is enhanced by the pressure 
of the ink absorbing material 17, and the initial 
configuration can be maintained without deforma- 
tion, and the at)ove-descrit>ed advantageous effects 

40 can be stably maintained. Furthermore, the gap 
between the ink absorbing material 17 and the ink 
supply passage 18 can be eliminated, and the 
introduction of the air can be further effectively 
prevented. 

45 The ink in the ink absorbing material 17 tends 

to concentrate to the neighborhood of the ink sup- 
ply passage 18 having high density and therefore 
high capillary force, and in addition, the introduc- 
tion of the air at the interface between the filter 19 

50 and the ink absorbing material 17 can be effec- 
tively prevented. In addition, the air introduction 
from the filter 19 into the ink supply passage 18 
(communication port 20) can be assuredly pre- 
vented. In this manner, stabilized and proper ink 

55 supply can be carried out until the remaining 
amount of the ink becomes zero or minimum, and 
the proper ink ejection can be accomplished. 
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In the foregoing description, a serial type ink 
jet recording apparatus has been taken in which 
the recording material 2 is scanned in the main 
scan direction. However, the present invention is 
similarly applicable to a line type ink jet recording 
apparatus having a recording width covering a part 
or entirety of the width of the recording material. In 
the foregoing, the ink jet recording apparatus com- 
prises one recording cartridge, but the present 
Invention is applicable to a color ink jet recording 
apparatus using a plurality of recording means to 
effect the recording with different full colors, or an 
ink jet recording apparatus using plural recording 
means containing same color but different density 
inks. Thus, the present invention is applicable ir- 
respective of the number of recording means 
(recording cartridge) with the same advantageous 
effects. 

An ink jet recording apparatus to which the 
present invention is applicable may comprise a 
recording head using electromechanical converters 
such as piezoelectric elements. However, an ink jet 
recording apparatus ejecting the ink using thermal 
energy is most preferable. In this case, a high 
density and fine image can be produced. 

The present invention is particularly suitably 
usable in an ink jet recording head and recording 
apparatus wherein thermal energy by an elec- 
trothermal transducer, laser beam or the like is 
used to cause a change of state of the ink to eject 
or discharge the ink. This is because the high 
density of the picture elements and the high reso- 
lution of the recording are possible. 

The typical structure and the operational princi- 
ple are preferably the ones disclosed in U.S. Patent 
Nos. 4,723,129 and 4,740.796. The principle and 
structure are applicable to a so-called on-demand 
type recording system and a continuous type re- 
cording system. Particularly, however, it is suitable 
for the on-demand type because the principle is 
such that at least one driving signal is applied to an 
electrothermal transducer disposed on a liquid 
(ink) retaining sheet or liquid passage, the driving 
signal being enough to provide such a quick tem- 
perature rise beyond a departure from nucleation 
boiling point, by which the thermal energy is pro- 
vided by the electrothermal transducer to produce 
film boiling on the heating portion of the recording 
head, whereby a bubble can be formed in the 
liquid (ink) corresponding to each of the driving 
signals. By the production, development and con- 
traction of the the bubble, the liquid (ink) is ejected 
through an ejection outlet to produce at least one 
droplet. The driving signal is preferably in the form 
of a pulse, because the development and contrac- 
tion of the bubble can be effected instantaneously, 
and therefore, the liquid (ink) is ejected with quick 
response. The driving signal in the form of the 



pulse is preferably such as disclosed in U.S. Pat- 
ents Nos. 4,463,359 and 4,345,262. In addition, the 
temperature increasing rate of the heating surface 
is preferably such as disclosed in U.S. Patent No. 

5 4.313.124. 

The structure of the recording head may be as 
shown in U.S. Patent Nos. 4.558.333 and 4.459,600 
wherein the heating portion is disposed at a bent 
portion, as well as the structure of the combination 

10 of the ejection outlet, liquid passage and the elec- 
trothermal transducer as disclosed in the above- 
mentioned patents. In addition, the present inven- 
tion is applicable to the structure disclosed in Japa- 
nese Laid-Open Patent Application No. 

75 123670/1984 wherein a common slit is used as the 
ejection outlet for plural electrothermal transducers, 
and to the structure disclosed in Japanese Laid- 
Open Patent Application No. 138461/1984 wherein 
an opening for absorbing pressure wave of the 

20 thermal energy is formed conresponding to the 
ejecting portion. This is because the present inven- 
tion is effective to perform the recording operation 
with certainty and at high efficiency irrespective of 
the type of the recording head. 

25 The provisions of the recovery means and/or 

the auxiliary means for the preliminary operation 
are preferable, because they can further stabilize 
the effects of the present invention. As for such 
means, there are capping means for the recording 

30 head, cleaning means therefor, pressing or sucking 
means, preliminary heating means which may be 
the electrothermal transducer, an additional heating 
element or a combination thereof. Also, means for 
effecting preliminary ejection (not for the recording 

35 operation) can stabilize the recording operation. 

The ink jet recording apparatus may be used 
as an output terminal of an information processing 
apparatus such as computer or the like, as a copy- 
ing apparatus combined with an image reader or 

40 the like, or as a facsimile machine having informa- 
tion sending and receiving functions. 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth and this ap- 

45 plication is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 

An ink jet cartridge includes a head portion; an 
ink container portion; an ink passage for supplying 

50 ink from the ink container portion to the head 
portion; ink absorbing material in the ink container; 
and a filter press-contacted to the ink container; a 
filter press-contacted to the ink absorbing material 
adjacent an end of the ink passage, the filter hav- 

55 ing an area larger than a cross-sectional area of the 
ink passage. 
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Claims 



eject the ink. 



An ink jet cartridge comprising; 
a head portion; 

an ink container portion; 5 
an ink passage for supplying ink from said 
ink container portion to said head portion; 

ink absorbing material in said ink con- 
tainer; and 

a filter press-contacted to said ink con- w 
tainer; 

a filter press-contacted to said ink absorb- 
ing material adjacent an end of said ink pas- 
sage, said filter having an area larger than a 
cross-sectional area of said ink passage. 75 

A cartridge according to Claim 1 . wherein said 
filter has a projected configuration of one or 
less than one half of a sphere. 

20 

A cartridge according to Claim 1 , wherein said 
filter has a projected configuration of more 
than one half of sphere. 

A cartridge according to Claim 1 . wherein said 25 
filter has a projected configuration of a cone. 

A cartridge according to Claim 1 . wherein said 
filter has a projected configuration of a part 
cone. 30 



13w A cartridge according to Claim 12, wherein 
said electrothermal transducer produces film 
tK)iling of the ink. 

14. An ink jet apparatus, comprising: 

a head portion; 

an ink container portion; 

an ink passage for supplying ink from said 
ink container portion to said head portion; 

ink absorbing material in said ink con- 
tainer; and 

a filter press-contacted to said ink con- 
tainer; 

a filter press-contacted to said ink absorl)- 
ing material adjacent an end of said ink pas- 
sage, said filter having an area larger than a 
cross-sectional area of said ink passage. 

15- An apparatus according to Claim 14, wherein 
said recording head is provided with an elec- 
trothermal transducer for producing thermal 
energy to eject the ink. 

16- An apparatus according to Claim 15. wherein 
said electrothermal transducer produces film 
tx)iling of the ink. 



A cartridge according to Claim 1 , wherein said 
filter has a projected configuration of para- 
tKJloid. 

A cartridge according to Claim 7. wherein said 
ink passage functions as said filter. 
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A cartridge according to Claim 7, wherein a 
reinforcing member is provided in said filter. 
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9- A cartridge according to Claim 1 . wherein said 
ink passage is diverging toward said ink at>- 
sorbing material. 

10. A cartridge according to Claim 1. wherein an 
outer surface of a member defining said ink 
passage converges toward said ink absorbing 
material to a surface smoothly continuing to 
said filter. 
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11- A cartridge according to Claim 1, wherein a 
reinforcing member is provided along an inner 
side of said filter. 

12- A cartridge according to Claim 1, wherein said 
recording head is provided with an electrother- 
mal transducer for producing thermal energy to 
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